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Rillings, hlont.1 (1.0S8 m) ................... 
Boston, Mass.2 (6 m) ........................ 
Cheyenne, Wy0.1 (1,573 m) ................. 
Fargo N. Dak.1 (274 m) ..................... 
Gelly'Field (San Antonio), Tex.3 (206 m)---. 
Lakehurst, N. J.4 (39 m) .................... 
Maxwell Field (Monlgomery). A1a.s (53 
Ivlitchel Field (Hempstead, L. I.), N. Y.8 

(28m) ..................................... 
hfurfrceshoro, Tenn.1 (174 m) ............... 
Norfolk, Va.4 (10 m) ......................... 
Oklahoma City, Okla.1 (391 m) .............. 
Omaha Nehr.1 (300 m) ...................... 
Ptlarl Harbor, Territory of Hawaii 4 (6 m). .. 
Pensacola, Fla.4 (24 m) ...................... 
San Diego, Calif.' (10 m) .................... 
Scott Field (Belleville). 111,s (135 m) ......... 
Selfridge Field (hloont Clemens), Mich.3 

Spokane. Wash.3 (596 m) .................... 
Sunnyvale, Calif.' (lo m) .................... 
Washington, D. C.4 (13 m) .................. 
Wright Field (Dayton), Ohio 3 (244 111) ...... 

(177 m) .................................... 
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Free-nir tempem tures during December averaged low- 
est over the northenstein section of tlie country, nncl 
Ilighest, over the extreme soiitliern stations (see talde 1). 
Departures from norind at8 those stations liaving :I 
suf!?ciently long record for the tleterminnt8ion of norninls 
were negative with the exception of Omaha and Pearl 
Harbor where positive departures occurred. In all cases 
tlie temperature departures were of sniall to  inoderate 
mngni t ude . 

Free-air relative humidities averaged highest over the 
nortliwestern and northeastern parts of the countp,  and 
lowest over tlie extreme south, wibh a secondary niinimum 
over the micldle Pacific coast. 

Free-air wind resultants were close to normal in direc- 
tion. They were below normal in velocity over most 
nort,liern stations, and above normal over the southern 
stations. 

TABLE 1.-Free-air temperatures nntl relotiire humidities obtained by airplanes during Decembm 1934 
TEMPERATURE (" C.) 

Altitude (meters) m. s. 1. 

Surface 500 I 1,ooO I 1.500 
Stntions ~ 

)epar 
t lire 
from 
orma 

-I-- ~. 

Mean 
Depar- 

Mean Mean 
normal 

--- 
-7.1 _ _ _ _ _ _ _  -13.5 
-14.4 ....... -19.6 
-3.9 ....... -9.4 
-12.4 ....... -17.8 
5.9 ....... -0.3 

-11.1 ....... -15.4 
2.2 ._._._. -3.4 

)epar- 

ormal 
Mean 

-- 

Depar- Depar- 
hiean ~ e s n  :zt ~ e a i i  

normal normal 
~ ~ _ _ - ~  -~ 

Billings Mout.1 (1,OSS m) .................. 

Farpo. N. Dak.1 (874 m) .................... 
Kelly Firld (San Antonio), Tex.3 (206 m) ... 
I,nkei~urst. N. J.4 (39 III)..  ................. 
RI:i\-well F'ield (hioutgomerg), Ala.3 (52 m) 
Mitchrl Field (EIempstead, L. I.), N. T.i 

hfurfreesboro, Tenn.1 (174 ni) .............. 
Norfolk. Va.4 (10 ni) ........................ 
Oklahoma City, Okla.1 (391 m) ............. 
Omaha. Nehr.1 (3W m).-.-. ................ 
Pearl Harbor, Territory of Hawaii (6 m).. 
Pensacvla, Fla.4 (24 m) ..................... 
Snn Diego, Calif.' (10 m) ................... 
Scott Field (Belleville), Ill.3 (135 m) ........ 
Selfridge Field (Mount Clemens), Mich.: 

Spokane, Wash.6 (596 m) ................... 
Sunnyvale, Calif.' (10 m) ................... 
Washington D. C.' (13 m) ................. 
Wright Fielh (Dayton), Ohio 3 (244 in).---. 

Host.ou,'Mass.' (6 m) ....................... 
Cheyenne, Wy0.l (1.873 m) ................ 

(29 Ill) .................................. 

(177 m) ................................... 

-3.6 
-3.9 
-2.9 
-12.9 

8 . 2  
-2.0 
4. 1 

-2. 7 
0.8 
3.7 
1. 1 

-5.4 
21.6 
5.0 
10.7 
-3.4 

-3.9 
0.7 
8.9 
1. 1 

-3.0 

_____. 
...... 
.__.__ 
...... 
...... 
...... 
...... 

...... 

..... 
-0. 7 

(6 )  
-2.7 
-5.5 
-2.1 

..~.. 

...... 

___._. 
...... 
..-.-. 
-0.4 

........................... 
-5.3 I ....... 1-7.0 I ....... 13:; -0.9 ______. -3.5 

-10.6 ____.__ -12.2 
-1.6 ....... -0.9 
-8.1 ____.__ -10.1 
9.5 ....... 7.7 

-6.0 ....... -8.9 
5.3 ....... 4.2 

-12.6 ....... -10.9 ....... 
11.7 ....... 11.7 ....... 1 O . X  
-1.5 ....... - 3 . 7  ....... -4.1; 
6.4 ....... ...... 6.0 

-4. S 
0.4 
1.9 
5. 5 

-3. 7 
17. 9 
6. 2 

12.5 
-0. 6 

-5.9 
0. 1 
0.8 
4.8 

-1.0 
14.9 
6. 6 
9. i 

-1. 2 

-11.5 _ _ _ _ _ _ _  -16.1 
-4.4 ....... -8.2 
-4.3 -1.1 -9.8 
-2.2 ....... -7.9 
-6.9 +1.8 -11.9 
8.7 +o. 4 3.3 
2.5 -1.0 -2.1 
1.5 -1.9 -4. 2 

-6.1 _ _ _ _ _ _ _  -10.5 

_____. -22.3 
_____. -14.6 
-1.2 -15.0 _ _ _ _ _ _  -15.3 
+2.0 -18.1 
+0.4 -1.7 
-0.6 -7.5 
-1.7 -10.2 _ _ _ _ _ _  -15.9 

-6.7 _ _ _ _ _ _ _  -9.0 
-0.9 _ _ _ _ _ _ _  -2.8 
-0.4 -1.1 -2.3 
2.8 _ _ _ _ _ _ _  0.3 

-2.3 +l. 7 -4.5 
13.0 4-0. 6 11.3 
6.2 -1.5 4.6 
7.0 -1.4 4. 2 

-2.6 _ _ _ _ _ _ _  -4.6 
-7.2 ____.__ -9.0 
-0.5 _ _ _ _ _ _ _  -2.7 
5.0 ______. 3.0 

-3. 3 -1.7 -4.9 
-5.3 -___.-. -7.0 

I 

-3.5 ______. 
1.8 ....... 
3.7 -0.3 
2.8 ....... 

-5.3 (6) 
21.2 +O. 5 
6.9 -3. S 
13.7 +O. 4 
-1.5 ....... 

....... 
- - - - - - 
-0.7 
....... 
-o. s 
+o. s 
-3.9 
-0. 1 
....... 

-10.9 .______ -15.8 
-5.5 ___-.-_ -11.9 
0.3 ....... -5.6 

-6.5 -1.5 -10.6 
-8.8 ....... -13.5 

_ _ _ _ _ _  -22.2 
_-_--_ -18.7 _ _ _ _ _ _  -11.7 
-1.3 -15.7 -_ -_ -_  -19.2 

-3.6 ....... -4.7 ....... -5.7 
............. 0.9 ....... 0.0 
9.7 ....... 8.9 ....... 7.4 
1.0 -0.7 -0.7 -1.4 -2 .2 

-3.1 ....... -3.3 ....... -4.3 

RELATIVE HUMIDITY (PERCENT) 
~ 

.................................. 56 ....... 

...... I 69 I ....... I 69 I ....... I 69 I ....... 1 E 
I 

54 ._-_-__ 53 - _ _ _ _ _ _  60 
56 _ _ _ _ _ _ _  55 _ _ _ _ _ _ _  41 
52 _ _ _ _ _ _ _  49 _ _ _ _ _ _ _  44 

...... 51 ....... 50 ....... 48 

...... 36 ....... 33 ....... 25 

...... 62 ....... 57 ....... 55 

...... 36 ....... 34 ....... 31 

_ _ _ _ _ _  52 _ _ _ _ _ _  58 _ _ _ _ _ _  53 

._----_ 47 

....... 35 
0 3 3  

....... 35 
-6 49 
+8 43 
-13 25 
+16 40 

....... 39 

._____ 51 _ _ _ _ _ _  48 
+1 43 

_.___. 43 
+2 54 
+5 60 
-19 32 
+17 47 
___._. 44 

61 ' ...... 63 
61 
i 6  
43 
54 
49 

47 
57 
68 
34 
53 
47 

...... 42 ....... 38 

...... ....... M 
37 

...... 45 ....... 43 

Observations taken about 5 a m , 75th meridi.in time, ewept along the Pac~flc coast and Hawaii where they are taken at daylight 
1 Weather Bureau 2 Mac?achusetts Institute of Technology. a Army. 4 Navy. 6 National Guard. 

0 Surface and 500-meter level deytrrturcb omitted because of difference in time of day between airplane observations and those of kites upon which the normals are based. 
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Stations 

Peml Harbor, Territory of Hawaii (6 m) .... 
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1,000 1,500 2,000 2,500 3,000 4,0oO 5,000 
_~ 

Surface 

Depar- Dcpar- Dcllar- Depdr- Depar- Depar- Depar- 1)epar- Depnr- 

normal normal normil  normal normal normal normal normal normal 

22 5 -3 2 21.9 +0.2 1s 6 +O b 15 3 +0.2 13.9 +0.8 12 2 +1.0 9.8 +O b 4 0 +0.7 -0 6 +O 7 

Mean Mean ,!$$ Mean t:: Mean Mean :E: Mean :E: Arean Mean hIean 

_ _ - - ~ - _ _ ~ _ _  ----- 

I I I 

463 
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3'20 
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?,si 
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LATE REPORTS FOR NOVEMBER 1934 

TEhIPERdTURE (" C.) 

a . a > a  * 
_ _ ~ ~ ~ -  

1.7 314 1.S 313 
........... 314 3.5 ..... 
........... 2SB 6.0 295 
........... 2Y3 8.0 296 

2.3 255 10.3 2Y4 
4.3 2i4 12.7 300 
7. 3 21i2 13. 4 293 
9.Y .................. 
7.6 ................. 

I Altitude (meters) m. s. 1. 

1.1 

7.5 
8.6 
12.4 
11.8 
13. 2 

__._. 

..... 

_._._ 

$ 8  
~- 

321 
156 
If i l  
211 
930 
964 
253 
27s 
276 

Altitude (ni! 
m. s. 1. 

0. 2 
3.8 
3.0 
2. Y 
3. i 
4. 4 
5 . 8  
8.2 
9.1 

Surface.. ......... 
500.. ............. 
1,000 .............. 
1,500 .............. 
2,000.. ............ 
2.501). ............. 
3,000 .............. 
4.000 .............. 
5,Ooo .............. 

5 5  _ _  
32.3 
249 
3 5  
291; 
501 
3011 
2Y3 

.-..~ 

.._.. 

Altitude (m) 
m. s. 1. 

Y 

11,s 
3.5 
s.9 

10.5 
Ili. (1 
I?. 3 
12.0 
..... 

Surface. _. - - - - - - - 
1.000 ._.._. ___. _.- 

2,000 .............. 

3.000~ ............ 
4,000. ............. 
5,000 ............. 

500 .............. 

1.500 ............. 

2,501). -. . -. - - -. . - - 

.- k n  -_ 
2x1 

..... 

..... 

..... 
2Y2 
2s5 
2% 
300 

.......... 

5.3 
..... 
..... 
..... 
7. 6 

1 3 . i  
13.0 
12.9 
..... 

$ 5 > n  ___-__ 

2;; 2.5 3 4  
284 3. i 23.5 
287 4.6 246 
281 5. 5 2.50 
270 5. 2 255 
292 9 .3  2il 
312 9. 6 Si:! 

............ 2su , .................. 
II 

1.5 
4.6 
6.4 
8.1 
s. s 
10.0 
7 . 6  

10.2 

5 5  
-~ 

14 
256 
936 
300 
302 
294 
BY8 
2Y0 

.......... 

- m 
- 

0.  I 
4 . 4  
6.: 7., 
5. 1 
10.9 
13.0 
13.5 

.c 
3 R  

-- 

25s 

262 
281 
2 , s  
294 
991 
2% 

..... 

.......... 

- 

3 .0  

5. 1; 
IO. I i  
9.3 
10.5 
11.8 
11.3 

..... 

3 > a  
-~ 

321 
aos 
2611 
2i;7 
271 
277 
2i3 

..... 
.......... 

_ _  

1.4 
2,s 
5.1 

3. I; 
11. 0 
12.5 

i. n 

..... 

5 5  
~ 

3cr 
H2 
I16 

213 
2.50 
??7 
1R2 

11:: 

........... 

-_ 
k 
Y .- 
i) ..- 
k - 
?. 6 
3. i 
3. 2 
1. 3 
0. I ;  
I .  i 
2. 3 
3. s 
.... 
- - 

- 
.- 

1.6 
3.2 
2.5 
2 .6  
0.s 
1.5 
2.5 
4.2 
5.9 

-. - 

4 2 . 2 ,  s o v v v  
S E S E  g a s 5  
---- 

li3 1.6 56 
............ 6 
........... 301 

Ian 2.7 316 
2115 2.3 309 
241 3.3 316 
255 5.3 348 
297 4.5 335 

................. 

-- 

.- 
E 4  

6 1.4 
39 1.5 
59 2.2 
59 2. 1 
41 1.2 
4 2.5 

345 4.7 
330 5.7 

- _ _ ~ _  ____ ~ 

~ - - - ~ _ _ ~ _ _  
0 0 

0.3 14 2. 1 68 282 0. 7 343 0. 9_ 3.4 331 1. 1 93 4. 1 2% 2. 2 312 
2 .3  250 4.0 10 5.4 296 6.2 2% 
I .  4 3 3  5 .5  3.54 4. 1 ?YO i. 4 285 
9.0 ?SI 7.3 357 5 . 6  2S6 9 . 4  282 
11. Y 275 S. 3 359 7. 3 231; IO. 3 3s5 
13.7 272 10,s 341 G . 5  27s 11.3 ? i s  
................. B l i  3 .5  266 14.2 ...... 
................. ,.__._. ..*.~, ............ 

-. 

z s g g ;  v u v  
.& 3 E 5 S n > 5  - ~ ~ ~ -  
0 0 

153 0.5 271 
246 0.3 264 
l i0  2. S 264 
205 3. 8 3x4 
22Y 2.8 ? S i  
253 3.4 2% 
275 3.Y 975 
244 5.7 ...... 

............................ 

.z R 

- 

1.3 
1.2 

4. Y 
fi. 6 
6 . 6  
8 . 0  
13.G 

3.2 

__- 

~- 

.z .2 .- 2 ' ;  2 
U U U " "  
S E O E 2  ; a $ a $  
-- .-__ 

196 3.2 305 1.6 
208 6.7 305 5.7 

232 7. 0 309 Y. 5 
242 9.3 304 11.3 
231 S.7  803 12.5 
243 10.5 ............ 

........................ 

230 6. i 311 6,s 

................. , ~ ~ . . . ~  ...... 

AEROLOGICAL OBSERVATIONS FOR THE YEAR 1934 

[Aerulogicid Dirkion. D. b I .  L~TTLE in charge] 

By L. T. FAMIJELS 

I n  July the number of airplane weather observation 
stations was materially increased in consequence of the 
cooperative program of the Navy and War Dcpnrtments 
and the Weather Bureau. A total of 24 such stations, 
including 1 a t  Boston operated by the hlnssnchusetts 
Institute of Technology and 1 at  Toronto operated by the 
Canadian Meteorological Service, were making observn- 
tions a t  the end of 1934. The total number of pilot- 
balloon stations in operation by the Weather Bureau a t  
the end of 1934 was 76, an increase of 2 over the previous 
year. 

Only those stat,ions having a year's record are included 
in ttible 1. Free-air temperatures averaged niostly ahova 
nornial escept a t  the stations along the Gulf and easbern 
seahonrd, where negative departures occurred. Free-air 
relative humidities averaged above normal escep t at  
Oniaha and Seattle, where they averaged below normal. 

During the International month of January, the 
Weather Bureau released 46 sounding balloons at  Omaha, 
Nebr. Ninety-six percent, i. e., 44, of t,he meteoro- 
graphs were found and returned. 


